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INTRODUCTION

The Innoko National Wildlife Refluge (Refuge) was established in
1960 with the passage of the Alaska National Interest Lands
Conservation Act. It covers approximately 3,850,000 acres in
west-central Alaska (Figure 1). Purposes of the refuge under the
Act include:

(1) to conserve fish and wildlife populations and habitats in
their natural diversity including, but not limited to, waterfowl,
peregrine falcons, other migratory birds, black bear, moose,
furbearers, and other mammals and salmon.

(ii) to ensure, to the maximum extent practlcable and in a manner
consistent with the purposes set forth in paragraph (i), water
quality and necessary water quantity within the refuge.

Placer mining has occurred in the headwaters of the Innoko River
drainage since the early 1900's. A rise in gold prices in the
early 1970's caused a dramatic increase in mining activity. 1In
general, placer mines in Alaska have had a history of non-
compliance with water quality standards, particularly with
respect to turbidity and settleable solids. Regulators have in
the past considered stream reclassification as a method of
remedying the situation of non-compliance with water quality
standards on those streams that are the most heavily mined. This
approach of changing regulations to fit the needs of the industry
would cause further degradatlon of downstream (refuge) water
quality. While most of the mining activity occurs some distance
from the refuge boundaries (see Figure 2), there is a concern
that these activities, or new mining in streams not currently
affected, would cause a deterioration in refuge water quality.

Initial and preliminary grab sampling efforts in 1985 and 1986
(not replicated) indicated that turbidity, copper, zinc and
mercury may be elevated. With this concern in mind the Refuge
staff decided to determine the background levels of metals in
water, sediment, (and a few fish) from selected drainages on the
Refuge. A structured monitoring effort was commenced at 12 sites
in 1987. Water quality was monitored by establishing sampling
points on each of the tributaries of the Innoko River.

Inferences as to past quality are allowed by results of bottom
samples taken at the same points. Preliminary samples of fish
tissue were taken to establish a crude baseline for 1987.

John DeLapp, from the Refuge, conducted the 1985-1988 field
efforts. Dr. Rodney Jackson, from the Ecological Services
Anchorage office, interpreted the 1987-88 data and authored this
report.



Figure 1. Location of Innoko Refuge.
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Figure 2.

Sample Site Locations.
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Study Area

Figure 2 shows the general location of the Refuge, mining areas
and the sample sites. Sample sites 1, 8, 9, 10, 11, and 12 are
downstream of mined areas. All other sites serve as controls
(for relative comparisons).

Field Procedures

At each site three replicate water samples were taken for
recoverable metals; one water sample was taken for total metals
analyses. All water samples were placed in 250-ml, acid-cleaned,
polyethylene jars with Teflon-lined covers: preserved immediately
with nitric acid to a pH of less than 2: and refrigerated until
analyses.

At each site three replicate sediment samples (each a composite
of three to five grabs) were taken for total metals analyses.

All samples were placed in 250-ml, polyethylene jars with Teflon-
lined covers, and refrigerated until analyses.

All fish (northern pike) were collected with a gill net or with
hook and line; fillets for tissue samples were removed from the
upper dorsal side with a steel fillet knife, and the skinned
fillets were placed in individual, doubled, zip-lock bags and
frozen.

Analytical Procedures

Standard techniques of atomic absorption and inductively coupled
plasma spectrometry were utilized by Hazelton Laboratories (1987
data) and the Research Triangle Institute (1988 data) to
determine concentrations of metals. The quality assurance report
of the U.S. Fish and Wildlife Service's Patuxent Laboratory
stated that the accuracy of all analyses were generally
acceptable; however, the confidence is low for antimony, silver
and tin (1988 data only) due to their low recovery.

RESULTS
Complete sets of raw data are on file at the Innoko National
Wildlife Refuge and the Ecological Services Anchorage offices.
All raw data for 1987 and 1988 are tabulated by element in
Appendix B.

Data Interpretation

The process of interpreting chemical analyses is aimed at
addressing the question "Do the sample data indicate a problem
exists?" 1In its simplest form this act would appear to consist
of comparing each sample datum with a list of action levels or
threshold levels (= criteria), above which a problem - albeit
undefined - exists. 1Indeed, this would be ideal. However, a



variety of problems impede this approach.

In the case of water and soil/sediment, the total amount of a
chemical reported for a sample is not synonymous with the amount
that is (biologically) available. The latter is strongly
influenced by a complex suite of physical, chemical and
biological factors (e.g. pH, Eh, hardness, alkalinity, salinity,
concentration of organic matter, texture). One never has all
relevant information for each sample that would allow adjustment
of calculated values prior to comparison with a list of criteria
(Long and Morgan, 1990; Shea, 1988).

In the case of tissue samples, a different criterion may exist
for each specics, as well as the particular tissue within that
species (e.g. liver vs. kidney vs. muscle vs. whole body
homogenate). Moreover, a sublethal criterion (e.g. avoidance,
impaired growth, impaired reproductive success) is much lower
than a criterion for safe consumption levels or acute mortality.
These and other problems with developing a single set of rigid
Criteria are thoroughly discussed in Long and Morgan (1990) and
Soholt, et al (1981). Nevertheless, an arbitrary set of criteria
has been subjectively constructed by amalgamating a variety of
information including: Environmental Protection Agency's water
quality criteria; review papers/series that offer lists of
"action levels;" U.S. Food and Drug Administration's action
levels for poisonous or deleterious substances in human food:
World Health Organization's list of water quality criteria: and
sundry literature dealing with some sort of biological effect of
one, a few, or a group of individual chemicals. As many of the
above sources as time allowed were reviewed prior to finalizing
the criteria (Appendix A).

The approach to interpretation consists of a 4-step process,
essentially comparing each laboratory-reported value to a series
of screens:

1. Background or control samples taken from the study area
2. The subjective set of criteria (Appendix A)

3. Literature values listing averages and ranges for Alaska
(Gough, et. al, 1988)

4. Literature values listing averages and ranges on a
worldwide basis (Fortescue, 1980)

In general, we did not consider a sample value problematical
unless it exceeded one order of magnitude of the appropriate
screen(s). This is a common strategy designed to provide a
buffer for a variety of sources of inherent variance, principally
site specificity and laboratory methodology.

In addition to comparing raw data to action levels, appropriate



control sites (unmined streams) were compared to sites on mined
streams within a given year. Trends were examined by comparing
appropriate sets of 1987 and 1988 data.

Exceedance of Action lLevels

Table 1 lists those instances where either a single replicate (or
the average of three) exceeded action levels for sediment. Table
2 does the same for water samples.

Sediment. No element exceeded its action level in 1987 data.
Average chromium concentrations in 1988 were high:; however, all
stations except number 14 exceeded action levels. This is a

strong indication that an artifact is the cause. Manganese and
nickel had individual samples exceeding the action level in 1988,
but average concentrations did not exceed the action level. 1In
no case did any site exceed the action level by an order of
magnitude or greater.

Water. Table 2 reveals that some water action levels were
exceeded, primarily in 1988. Samples at site 3, located on an
unmined stream, contained elevated levels of chromium, zinc and
tin. Samples at site 12, downstream of mining activities,
contained elevated aluminum. In no case did any site exceed the
action level by an order of magnitude or greater.

Tissue Analyses

Single samples were available for one year only; hence,
comparisons were limited to visual examination of raw data
(Appendix B). Action levels were exceeded for two metals:
mercury and chromium. Mercury is a potential metal of concern
due to it's high absolute concentrations - in controls as well as
fish from mined streams. Eisler (1987) proposed 1.0 ppm mercury
be used as a criterion for edible portions of fish. Two control
and two experimental samples exceeded this level to a slight
degree (see Appendix B). Eisler (1986) proposed 4.0 ppm (dry
weigh) chromium as a human health criterion for fish muscle
tissue. This concentration was exceeded in only one sample -
(INNTO7). Chromium, copper, iron, nickel and zinc are somewhat
elevated (relative to controls) in sample INNTO7;: copper and iron
are somewhat elevated in INNTO8. No other relative differences
are obvious.

Within-yvear Comparisons

Several comparisons were made in order to determine if (1)
significant contamination had occurred prior to initial sampling,
and (2) obvious trends existed. For 1987 and 1988 data
(separately), appropriate sites on unmined streams (controls)
were visually - not statistically - compared to relevant site(s)
downstream of mining activities. 1In addition, some controls were
compared to each other. These ocular examinations are summarized



in Tables 3 and 4. There are scattered incidences where one or a
few elements are relatively elevated in either sediment or water
samples. However, an element was rarely elevated in both water
and sediment at a given site. No element appeared consistently
elevated, and no strong trends were apparent.

CONCLUSTIONS AND RECOMMENDATIONS

In general the study area appears to have relatively high
background concentrations of several metals, especially chromium,
zinc, nickel, and possibly aluminum. In scattered samples,
several of the trace metals appear to be in high concentrations,
but these are often in control sites. Sites 3 and 5 appear to be
the most elevated of the control sites (for sediment and water).
As noted earlier in this report, the high chromium sediment
levels in 1988 data are possibly artifacts; this supposition is
likely accurate given the uniformly high concentrations of
chromium.

Comparisons of sediment and water data for mined streams with
appropriate controls yield no significant differences (for either
year). Comparisons of 1987 versus 1988 data for each site yield
no uniform trends. Although tissue mercury levels appear
elevated, it does not appear to be caused by mining activities
(elevations occur in controls as well as experimentals). One
sample of tissue chromium appears elevated, but it does not
appear to be cause for concern. It must be emphasized that these
conclusions are based on a small set of data.

In no case did any site exceed the sediment or water action level
by an order of magnitude. Thus there is no evidence of gross
contamination requiring immediate action. It will be prudent to
conduct additional monitoring on a regular schedule (every two or
three years). The frequency of sampling should be adjusted to
reflect the degree of mining activity that may affect refuge
resources. Prior to future sampling, your staff must submit a
study plan to the Regional Contaminants Coordinator to secure
funding.
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Table 1.

Elements Exceeding Action Level - Sediment

Elements

(Year)

Site

1 mined

2 control
3 control
4 control
5 control
6 control
7 control
8 mined

9 mined
10 mined
11 mined
12 mined
13 control
14 control

Cr(88) *
Cr(88) *
Cr(88) *
Cr(88) *
Cr(88) *
Cr(88) *
Cr(8s) *
Cr(88) *
Ccr(8s) *
Cr(8s) *
Cr(8s)*
Cr(88) *
Cr(88) *
none

Fe(88) Ni(88)

* Indicates that the average of three samples exceeded the

action level.

Lack of an asterisk indicated only one value in a
set exceeded the action level.



Table 2. Elements Exceeding Action Level - Water

Site® Elements (Year)

1 m none

2 C none

3 c Cr(88) * Ni(88) Zn(88) Sn(88) *
4 c Zn(88)

5 c Cr(88) Zn(88) Sn(88)
6 C Cu(88)

7 C cd (88)

8 m Zn(88)

9 m none

10 m none

11 m Al1(87)

12 m Al(87)*

13 c none

14 ¢ Zn(88)

" m denotes site is on a mined stream; c denotes control

(unmined)

* indicates that the average of three samples exceeded the action
level. Lack of an asterisk indicates only one value in a set
exceeded the action level.



Table 3.

Sites Compared

Summary of Ocular Comparisons - 1987 Data

Apparent Elevations

5 (controls)
7 (controls)
7 (controls)
7 (controls)
7 (controls)

6,13,14 (controls)
6,13,14 (controls)

6

vs. 13 vs. 14 (all

11 (mined) vs.

vVs.
Vvs.
vSs.
VsS.
vSs.
vVs.
vs.

12

(sediment) (water)

1 (mined) Mn -

8 (mined) - -

9 (mined) - ~

11 (mined) cd Al, Fe, Mn
12 (mined) cd Al, Fe, Mn
11 (mined) Mn Al

12 (mined) - Al
controls) no obvious differences
(mined) sediment levels of

11 are relatively high



Summary of Ocular Comparisons - 1988 Data

Table 4.
Sites Compared

2,3,4,5 (controls) vs. 1 (mined)
7 (controls) vs. 8 (mined)
7 (controls) vs. 9 (mined)
7 (controls) vs. 10 (mined)
7 (controls) vs. 11 (mined)
7 (controls) vs. 12 (mined)
6,13,14 (controls) vs. 11 (mined)
6,13,14 (controls) vs. 12 (mined)
6 vs. 13 vs. 14 (all controls)

11 (mined) vs. 12 (mined)

Apparent Elevations

(sediment) (water)

cu, Mn, Sn -

Se -
- Al
Cu, Se Al
Cu -

6 and 13 relatively
high in most elements

most elements in 12 are
higher (opposite found
in 1987 data)



Appendix A. Action Levels Metals
ELEMENT CRITERIA®
Water® Soil/Sediment®

Aluminum 400.0 (F):;10. (M) 81000. (F)
Antimony 0.6 (F) 9.0
Arsenic 0.1 (F); 0.02 (M) 64.0
Barium = eeeeeo 430.
Beryllium 50.0 (F) 15.0
Boron 12.0 (F) 100.
Cadmium 0.003 (F): 0.009 (M) 6.0 (F); 9.0 (M)
Chromium 0.03 (F); 1.2 (M) 37.0 (F):; 128.(M)
Copper 0.01 (F); 0.005 (M) 310.
Lead 0.02 (F); 0.01 (M) 50.0 (F); 104.(M)
Manganese 7.0 (F); 2.0 (M) 1000.
Mercury 0.002 (F); 0.0003 (M) 20.0 (F); 1.0 (M)
Molybdenum 50.0 (F) 100.
Nickel 0.3 (F); 2.0 (M) 100.
Selenium 0.3 (F); 0.4 (M) 10.0
Silver 0.001 (F); 0.01 (M) 2.1
Tin (inorganic) 0.05 (F); 0.3 (M) 200.

(tributyl) 0.00001 (F) -
Vanadium 1.0 (F); 1.0 (M) 150.
Zinc 20.0 (F): 5.0 (M) 200. (F); 267. (M)

a

All concentrations are in ppm.

Subjective criteria were chosen

using best professional judgment after consulting references

listed at the end of this appendix.

In general, a sample value

greater than 10 times a criterion can be cause for concern.

® (F) = freshwater:

(M) = marine



Fish and Wildlife Service
Ecological Services Anchorage
Action Levels Bibliography

Beyer, W. N. 1990. Evaluating Soil Contamination. U.S. Fish and
Wildlife Service Biological Report 90(2). 25 pp.

Cleland, J. G. and G. L. Kingsburg. 1977. Multimedia
Environmental Goals for Environmental Assessment. Vol II. MEG
Charts and Background Information. EPA 600/7-77-1366. U.S.
Environmental Protection Agency, Washington, D.C.

Day, John W., Jr., Hall, C. A., Kemp, W. M. and A. Yanez-
Arancibia. 1989. Estuarine Ecology. John Wiley and Sons, New
York. 543 pp.

Eisler, R. 1990. Boron Hazards to Fish, Wildlife, and
Invertebrates: A Synoptic Review. U.S. Fish and Wildlife Service
Biological Report 85(1.20). Patuxent Wildlife Research Center,
Laurel, Maryland. 32pp.

Eisler, R. 1989. Molybdenum Hazards to Fish, Wildlife, and
Invertebrates: A Synoptic Review. U.S. Fish and Wildlife Service
Biological Report 85(1.19). Patuxent Wildlife Research Center,
Laurel, Maryland. 61 pp.

Eisler, R. 1989. Tin Hazards to Fish, Wildlife, and
Invertebrates: A Synoptic Review. U.S. Fish and Wildlife Service
Biological Report 85(1.15). Patuxent Wildlife Research Center,
Laurel, Maryland. 83 pp.

Eisler, R. 1988. Arsenic Hazards to Fish, Wildlife, and
Invertebrates: A Synoptic Review. U.S. Fish and Wildlife Service
Biological Report 85(1.12). Patuxent Wildlife Research Center,
Laurel, Maryland. 92 pp.

Eisler, R. 1987. Lead Hazards to Fish, wWildlife, and
Invertebrates: A Synoptic Review. U.S. Fish and Wildlife Service
Biological Report 85(1.14). Patuxent Wildlife Research Center,
Laurel, Maryland. 134 pp.

Eisler, R. 1987. Mercury Hazards to Fish, Wildlife, and
Invertebrates: A Synoptic Review. U.S. Fish and Wildlife Service
Biological Report 85(1.10). Patuxent Wildlife Research Center,
Laurel, Maryland. 90 pp.

Eisler, R. 1986. Chromium Hazards to Fish, Wildlife, and
Invertebrates: A Synoptic Review. U.S. Fish and Wildlife Service
Biological Report 85(1.6). Patuxent Wildlife Research Center,
Laurel, Maryland. 60 pp.



Eisler, R. 1985. cCadmium Hazards to Fish, Wildlife, and
Invertebrates: A Synoptic Review. U.S. Fish and Wildlife Service
Biological Report 85(1.2). Patuxent Wildlife Research Center,
Laurel, Maryland. 46 pp.

Eisler, R. 1985. Selenium Hazards to Fish, wWildlife, and
Invertebrates: A Synoptic Review. U.S. Fish and Wildlife Service
Biological Report 85(1.5). Patuxent Wildlife Research Center,
Laurel, Maryland. 57 pp.

Farm Chemicals 1989. Farm Chemical Handbook. Meister Publishing
Company, Willoughby, Ohio. 375 pp.

Fortescue, J. A. C. 1980. Environmental Geochemistry: A
Holistic Approach. Springer - Verlag, New york. 347 pPp.

Goldschmidt, V. M. 1954. Geochemistry. Clarendon Press,
Oxford. 234 pp.

Gough, L. P., Severson, R. C. and H. T. Shacklette. 1988.
Element Concentrations in Soils and Other Surficial Materials of
Alaska. U.S. Geol. Survey Prof.Paper 1458. 53 pPp.

Gough, Larry P., H. T. Shacklette, and A. A. Case. 1979.
Element concentrations toxic to plants, animals, and man. Geol.
Survey Bull. 1466. U.S. Govt. Printing Office. 80 pp.

Hem, J. 1985. Study and Interpretation of the Chemical
Characteristics of Natural Water. U.S. Geological Survey Water-
Supply Paper 2254. Alexandria, VA. 263 pp.

Jenkins, D. W. 1980. Biological Monitoring of Toxic Trace
Metals. Volume I, Biological Monitoring and Surveillance. U.S.
EPA Office of Research and Development. Las Vegas, NV. EPA-
600/3-80-089, NTIS PB81-103475. September. 215 pp.

Jenkins, D. W. 1980. Biological Monitoring of Toxic Trace
Metals. Volume 2, Toxic Trace Metals in Plants and Animals of the
World. Part I. U.S. EPA Office of Research and Development. Las
Vegas, NV. EPA-600/3-80-090, NTIS PB81-103483. September. 503 pp.

Jenkins, D. W. 1980. Biological Monitoring of Toxic Trace

Metals. Volume 2, Toxic Trace Metals in Plants and Animals of the
World. Part II. U.S. EPA Office of Research and Development. Las
Vegas, NV. EPA-600/3-80-091, NTIS PB81-103491. September. 478 pp.

Jenkins, D. W. 1980. Biological Monitoring of Toxic Trace

Metals. Volume 2, Toxic Trace Metals in Plants and Animals of the
World. Part III. U.S. EPA Office of Research and Development. Las
Vegas, NV. EPA-600/3-80-092, NTIS PB81-103509. September. 290 pp.



Johnson, W., and M. Finley. 1980. Handbook of Acute Toxicity of
Chemicals to Fish and Aquatic Invertebrates. U.S, Fish and
Wildlife Service, National Fisheries Research Laboratory,
Columbia, Missouri. Resource Pub. 137. 98 pp.

Komarovskiy, F. and L. Polishchuk. 1982. Mercury and other heavy
metals in the water: migration, accumulation, and toxicity to
aquatic organisms (a review). Hydrobiological Journal 5:51-62.
Lindsay, W. 1979. Chemical equilibra in soils. John Wiley and
sons, New York. 449 pp.

Long, Edward R. and L. G. Morgan. 1990. The potential for
biological effects of sediment-sorbed contaminants tested in the
national status and trends program. NOAA Tech. Mem. NOS OMA 52.
175 pp.

Mance, Geoffery. 1987. Pollution Threat of Heavy Metals in
Aquatic Environments. Elsevier Applied Science, London. 363 pp.

McErlean, A. and T. Duke. 1981. On the use of indices in
aquatic toxicological hazard assessment. Regulatory Toxicological
and Pharmacological. 1:344-354,

National Academy of Sciences and National Academy of Engineering.
1972. Water quality and criteria. A report of the Committee on
Water Quality Criteria, Environmental Studies Board. EPA R3-73-
003. March, 1973. PB 236-199/6BA.

Olsen L. and K. Adams. 1984. Effects of Contaminated Sediment
on Fish and Wildlife: Review and Annotated Bibliography. U.S.
Fish and Wildlife Service. Washington, D.C. FWS/0BS-82/66 April
103 pp.

Pavlou, Spyros P. 1987. The use of the equilibrium partitioning
approach in determining safe levels of contaminants in marine
sediments. Chap. 25 in Dickson, K. L., Maki, A. W. and W. A.
Brungs (Eds.), Fate and Effects of Sediment-Bound Chemicals in
Aquatic Systems. Pergamon Press, New York. 447 Pp.

Sax, N. 1987. Hazardous Chemicals Information Annual, No. 2.
(Editor) Van Nostrand Reinhold Co., New York. 707 pp.

Sax, N. 1986. Hazardous Chemicals Information Annual, No. 1.
(Editor) Van Nostrand Reinhold Co., New York. 766 pPp.

Sax, N. and R. Lewis. 1987. Hazardous Chemicals Desk Reference.
Van Nostrand Reinhold Co., New York. 1084 pp.

Shea, D. 1988. Developing national sediment quality criteria.
Environ. Sci. Technol. 22(11): 1256 - 1261.



Smith, J., Harte, P. and M. Hardy. 1989. Trace-metal and
organochlorine residues in sediment of the upper Rockaway River,
New Jersey. Bull. Environ. Contam. Toxicol. 39:465-473.

Soholt, L., Harris, V., Knight, M., Siskind, B. and D. Wyman.
1981. Coal Combustion Waste Manual: Evaluating Impacts to Fish
and Wildlife. U.S. Fish and Wildlife Service, Biological
Services Program, National Power Plant Team, FWS/0OBS-81/05.

150 pp.

Tetra Tech, Inc. 1989. Work Plan. Remedial
Investigation/Feasibility Study, Naval Air Station Adak, Adak
Island, Alaska. Prepared for U.S. Navy Engineering Field
Activity, Northwest, Naval Facilities Engineering Command,
Silverdale, Washington. October. 114 rp.

U.S. Environmental Protection Agency. 1986. Superfund Public
Health Evaluation Manual. Office of Emergency and Remedial
Response. Washington, D.C. EPA/540/1-86/060 October. 175 pp.

U.S. Environmental Protection Agency. 1986. Hazardous Waste
Land Treatment. Municipal Environmental Research Laboratory.
Office of Research and Development. Cincinnati, Ohioc. Pub. SW-
874. April. 671 pp.

U.S. Environmental Protection Agency. 1979. Water-Related
Environmental Fate of 129 Priority Pollutants. Volume I.

. Introduction and Technical Background, Metals and Inorganics,
Pesticides and PCBs. Office of Water Planning and Standards,
Office of Water and Waste Management. Washington D.C. EPA-440/4-
79-029a. NTIS PB80-204373. December. 400 pPpP.

U. 8. Environmental Protection Agency. 1976. Quality Criteria
for Water. EPA 440/9-76-023.



L 0.4 ar  an] N TNjofa*  jo°l IN 9o S0° qrvlaNn  gslz2 awrv lenv an|€oe° en~v| av g1l awn|eN anv| d~ ool av
awN - 444 eN} AN IN|ISFor QgN]| 70" pec] be° av| lo* Lz LT aw~ |2oo° QN fpoo” anv|2oo° 9 2 awn]| aw aw~i ap $00° | av
TN aN IV e~ |19 (77 Wis /2 & 71 KX 1) aen| I'A eomrzfosior  an| &S Sbris1s av i av  epst|eecor ! go| 2o ‘a2 dw "L
an a~nv  qzjOoN ch| rer  ppr|ss o9Z| £HY AN M emLronLlE  s:s7]1 52 28 (€18 av | IN o8l tens s0°]| 20° &1°] an sNiT'n
1°24 a~ 98| T8 SIL|"Tor 9uz)vES a6 /69 ONY AN ee2LTle012h 02 pU 282|118 eN| QN oos2/|oge2! 9o°| Lo® " u°} QN 2ol
t % bt H H ~ .
an aNv  qNv| TN agnosec  an]jeor  so°| s an| an & s anv| awn aN fpoe” anv)| e~ zpl 907 Q@wN|aN ani dn Jloo *fam
an on CN| TN goo'|f20° an| anv S0} Al an | awN &7 s an | awm a | foe° IdNjan oh°l AL® aNn {dN gnl e~V  raeo‘|agn
an TN anv} 9w ary dnm anv] agN zo°| £7° anl em 91{2°s aN ) o~ qN|foe° anj o~ b2t os° oNidN awn | aIn~ leo*| QN
an aw 1o0°| awn danN {220° awv|own to'| £7° aN | e~ FYAR M3 QN | on (L 2VT N anv| o~ $2°| 08° aNM]| AN gnf an 200’ AN
aN an AN sTg| bol  ses|2ds 122] 26A QNI ASI espertenrIc  psT| 1€t aszig9s av]| AN oviSi|oteg  _si*| 2 ') an FAUR/A
anwn an oAl 98" wwr|lbs sit|LMe  ses|ios OTE | h°21 ev2og loe/2T 62} 0% 1ez|Lee av| AN owsifoz18 b\ bl Al An sMicL8
anN o~ ES€°10€°  sYs|2%8 942|896  srr?|.sER aN} QN eogsz|oeles g7z b% Serl b arm|{ AN oosp/| obse (VAR YA $27] awv ewlach
So° Qo INI AN Loo*|?80° om|920° 90| g0 aw]| aw P 3 P an|S500° poe‘jzser awn| awn 12°] bE* aN | QN anjeoe’ 200°|
zo* T~V QM| ANV 900 fbE0° am|S10°  or° bo° amv| I~ 22| Sh dw~ |800° goo'| 8l0° awn|aw L hh°  av | TN av] an pootj QN
to° ay  IN| AN s90°| I an|10”  v9°| Lo anv| eM Sl an [Zoa®  peo‘ldro-  am|an 29+ 0€°  aw|gn an|awv  caor| gy
aN anN o | AW anv | Ihe” sro°lThec 90| 01° an| l0°0 bg|rs qv |€90°  poo | 900° . an|Toe  s9°| aN| on aN| aw cao°| N
an LY 227 AN oxs7| 158 £AZ|MIE wszlbhnm AN IT  w2bijoovz  gr2|L8 o0/] 337 aN| AN oolzt]lo1s? ol°| 30~ ez°| QN a5 5{2b°2
an~N N 827 IET ov9|ThE e pi|09B ez |hih  zuz|l omn  esssi|wozaz &czj2°esr S| 0FL  an| AN oorzt|poEN nltLeT 'l aN WS | HE
XS anN oL N\AN  027|Thb 2oz Ll0F 9rz|her AN} b eelzileoses thT)Z 14] pEL aN{ QN oooli oo Sl €| Lo° tz°| dw rithp
an aw~ aNltan~n AN|2%° CN|pOO* Jtjoz" avjaopN 2% e aIN| OV 909°] po0° o~ 00’ 19| 2€° aNn| gy anv| AN poe’| av
en (- 9.4 oNV| ONn  oro|BECT gn|90°  go|.SE° eVl AN LA|9°8 TN AN 900°|S500°  dan| N LIMEIN av|any av | N 20| gV
107 Qv TNV aN e0l4zo”  aw thoo” rot|leer  avlanN 1l b on|an sselseer  owl av as- os°  dAN|gm~  onv|aN  zoo|an
an an aNMlanmy TTO'Ep0 gnlswec 90 me an|soe 9°t|€8 amv|g00° so0°|S00° gwm] aN 95| hh° avlam anN| an pod’lam
aNn an 82105 12|96 TU[Z°IE grz)|ep 25| aN  mscz|ewzrs b0z b £22 [¢'88 aN | AN oalit|oL2s at*| or 2z QN $3 |72
anN [ 4\ b2 on L'st| I'bp sv92|E°2S oL E2h IN| phl wsyTjoooot  gst| 221 282 |Ing anv| an sop it | 00007 8| go’ hZ°| QN | bp
anN anNn b2°loL " 2F3L|LPS os2 € 8/ /hT|EET eN] @N  oomrz|oct8! Sx7] 22 9w | TEP ar | ON oorsijorls 80° | 20° ?°| aN I B VA
20° [ 4.4 aN| aN o0°) po Cviboo:  po] pi° aN| aN €°hl €5 AN| go0°  peo’| poe- an| leo: FANMET aNvidy a~| awn leo*| N
S0 awv aw~n] IN an { e aN | e Se'| ol ani an '€l 2°p aN | peo’ %90°} 990° agN| gN Sz adn|an aN| an poet} QW
=/° av Trv| env 1o°|sso- an|s80° so°| 30° ar| ewx I XK A3 an| ole: soo’l sz/° aw~ | aN g2 92 anvlgwn anN} an goo'| ON
of* N anv| oNy £/0° 280" aN}ps0° to°| &1° aN) aw~ 29! 6°7 aNlee®  pog°|wuo” aN | on £€°f g2’ anv| ev av| aN €007} aw
ar q 82°hsLe hYY| Tol ist|z8E  9s7T| 259  Sus| oSt eamileeszy 0wt 5% h21|b28 aN| aN  o9%n|eossi 2| 80° es°| aN | st
Qv - (4.3 CE° 25T LWL AS) zOE|b%S  prs| 576 ouz| 901 eonsz|oser  auz|eus ol s/ an | an oosgt]oops! bo°| 80° AN K 1Y Skt mpor
EH an OE°| 29"  pwL|v0f  svs|oss 1865127 95| p'w oasssfeszsr  pu2| bW is2|ogs aNi aN oosttiopol g0l OpN 231°] o~ IYNR VA ]
[ 4.4 [ (Y aon | awv qN| o~ @707 |%00° 90| &2 N N h'el 72 aNv e~ qN |-Soe* an| av bzcjrr gw | O~ avi|adn 20d°| o~
awn an an | ow an|ize- N koo  sg°l 11 ° aNn]en &z|2s IN |zoo° dn~ jgoo” av | o~ pZotwme anN| o~ dN| o~ 29| o~
o~ o IN} on~ an [ FFe° AN (P00 Lol cEe aN | on rz| 5% an [ own an | Seo* aN | av 22| M aNv| v am| o~ 100°] e~
an aN g~ ] an aN 1. $20° o10°| go0* _so‘|re aN | oN 1°cipe aN jzoo* 9N | 900° an | Jop®  _SZ'ledV dn| o adN | v T00°| drv
an o~ on°| 4a°  ysslre vg|sisc £S5 s ON| o~ eefosfesses  £Y¥7] 40s 2 (42 | on 00281 | eseL L A €] a~ We| I
an an £5°| 28 2he|3€s  opz|sxSs ITE| ESH on| 427 ouez|eenss pozit'as LhE|eae XK L] 00891 00s Y | re 82°] an~ "854
199 on 2§ |55 128} e/ pyzlews  _sec|zom IN| 187 eesiiecsss  o52) 0 255 | I'me €27) ow wisiiosn 1|20 £2°] v 8378 | L
P IAv e e L887\8881 45410887 28478487 22412287 L4841\ 2481 2840|8487 28478887 144/} 2882 L3887 38887  ladr|ssér 234116847 484718841
ug oy 25 uz IN Ui 9d 2 no 40 [] v bH s sy

88t/ gl — Apnyc buuyy, el YY)

{
MY 9o MY

ML IOMY

S9ONM D
S somnrgy
S FON Y
_

My 10N/
my lent @
My lemMy
MLIGM Y

Sionx D
S/oNny
S/eN/vy

MmMX Son 2
My Song
my se Ny
ML SoNY

sSsom 2
sSsomg
ssoemv

MY Ao w2
MY po N/ g
my homl
ML powvr ¥

Showmv D
Shem§
S PHPONY

myson?
MmysoONI S
maco NY
mesomy

SSom 2
Seoem@
SEom Y

MY 2o M P
oy Zemrq
mxyzomy
MLZONMY

somM D
S2omg
STomy

qy 7oweg

N TS

oyouu] <op e3eq mey G Y[ IJdV



4~
avN
z0°
aw~n

228
an
v/

TN
enwn

N

awn
anN
v

e’
aNv
an
an

awNn
TN
an

a~
20
awv

anN
an
an~

N
g
anN
e

anN

awn
aw~

10"
-4

4567

(z

\UNSmeCOU

d XIINZ

i,
[ 4] an anv amv z0° [1-M £0 an Seoo* aw~ S0° TN awvn [4Y) mx Lompr i .
anN aw~n 0z0° anv po0° ro* é°0 fo0° Lwo° 4.4 Sh a~N an <N my bomg
adn aw~n awn or0° 20" zo° g0 €00° S00° 200° Lo* N ar awv my bowry :
anNn an~N 2Zo° awn 2o~ l10° fve (274 200° aw~v So° anv aw 2% mLbopr Y
(4.7 an tss £h 172 ] ozt 00212 o) L2s aw~ 24 fo° LY 0°8 S bop’/ D
an -3 &vs 22¢ Sr? &bt 000§} 9o oSk an o0is 20° an s Séome
TN a7 pos /7 (¥4 S72 oolls 5 £%é awn vesy €/° aw~n o | P s¢omv ¥

"

T~ an|Tw anN|Ezo" an] o~ fo| % ° anfaw 0l o aN| on  hec’|200° avjawNv 2¢°| 20° [ 2K 44 gir] dw LR 8.4 ~Y Ropr? o
2.4 anv]T WV pro| env aN|Seo’ co°|1o0° an|anm~ YA kA4 orv|anN oN |20p° anvlaonwn SE€°1 go° anv|qN anv| e~ Zeo°l qpv my senmrg
— e~x|CN AN | GN | —— £0° | AN A/ P, OGN | e oW | — AN} —~—— PE] —— onl AN IN| == 00’} qw mygony
qT~ onid v  goo’|T90° pro'lsSo0°  90°|.So° o~v| TV a7{e0 avlaew¥y vop'l2oor apn| ON reo’| 90 aN|aqw aNMj e~v  200°la N mMLgowmy
IN g0 ldN  gazlSVE B9l |hzZ 41| 1o AN| TN eqprtloarr 92| ap 3L |é62 AN| TN aop|elsé  aN |zo® TN K 4 Shlize Sfom?
QN €oc} It 7152k £8z|26E 25| otk anNn|awn  ogcrlooser vE|SsH b2 j1ee aN | aw~ oohs|eoror an | qw Ml aw A NAY S 3o mg
aN  SoTlaN  eSE|TIA e22]|/%E  ts2] %zA anN|aw~  ousitoorer S| 2'9 AUl |20s an | aN  ogss|or29 an|{ aewv s1°| ow Le|osy Sdomy
AN aw| g~V  an |2E0° oto|pooc 21| pe” [ AN A Lol S oV (200" awn Jtooc aAw| an pzy 2/° an| NV aNianv an |a v MYLOM D
aN  gwM| anv Se0'|920° an]| av ol po” aov]| on 2ol A an| eV po0°| t0ec  anv| O ot*| or° dviawv aN|{ TN  joCe* |9 N MY LOM S
a~v Tl ewx an |22¢° awx | 200° 20| ze- e~ | v bol e arv | nm qm|Eo0’ awn|poo-  ¢2°| fo° anvtewn anN| oN aNjaoNv myLomry
ow erl an  trotisfe” en]| TN zo'lZo° arvlawm L0 g0 oM |00 on [foo av| ev szl 4o aNv|a NV agnN| aN  zoc'lawn marcLomly
an W TNV 422\p8k ptp| 16 Ss5| SER g%z On  eepstlooser  gisi]| 82 VEI ATy ) M| aw~ aey|oosor s1°| g0 rz| GV L2 ol Seonr 9
g e AN tuL|oh oos|EBE pp| 2eE an|’r<r  oosesleozsr ryt|s‘:2 LT anv| IN ooN2)944 8 ol en i%a] ANV S1145°6 SLoM®
aw € o sus|p29 2%c|/5m 8L} .S 91| N  ocewml{osirz 24| 7S £32| /24 eVl an; e0/ol} 0199 gt po P2} anv plelze? SLOM Y
aw~ ev|gnwN~N  goot| TN ar | Er0° S0°Y £/ aN|awn 22| 8% awnvia~v g00°|sep° QN |To0* p2clle° AN aN aviaw~ 190l dw™ My MNP
anN AN TN anisro: no-|poc 9°| 8¢° dAN| TN 'zl eos QN | aN anN |poo’ aN | TN 12|22 anv) awn oM} N o0’ |aN MY WM
g~V  ONj O~ aN bSO’ proTl @M 90| Lo an|aw 1's|o°€ an | eV an|feer dN| awn €€°) 22° ANVl OV sg0’| @V o | dw my ArntlY
amnNv  awloemv own]|aown an | en s0°| b0 awlen~v zp| o€ aN| eV  Feo"|200° dN]|awn ez’ /2° an| aewm aN | gm¥ ge0law ML AIArY
TN 22| OGN 28p|lohE  ppr| A1t obE| 461 an| N axyszloorst  g:s) v v r9Z  IST| gM  veesorlords Lo ON 8| anv 9Ll 668 SHHD
an 22°| IV SHSIEEE  9v:st| 1Er sis| 922 IN| AN e SZ(00ASI  l21] Qv £o2| 832  Sot| AN eepor|0S ot aN szl ov s'ell ese SMwre
anN ZZ°| e~ 202leow  1.4) 9 Ar2l ILI OGN} O o0gsI{eoEZs Skl av  Lpr)Esz an| aN  osaL oMb so°l ow S1°y anv hsé| s S hrmy
anN v | €N qr |260° anm|owo® Sse°| v0°  an| own INIW2 . aN|foe” geo’|Aoo aN]| an 10 - TA dn| an aN| 20" oo aw MY SIN D
anN anv] On anv | an aNnjan £0°) s0° av | on p2) L8 QN {200° aw |Aoo’ av] an 22| oo aN} an aN| awm loo*| oV my e/ e
awnr an| an aN] QN olo'lSga° Eo°{ Lo’ an| en h'z|os an|ze0° oo’ |Se0° gN 1t oN hE'} 29° aw | X ani ov av {anv my s/ aml¥
o~ an| aN  goo|fzo- UNELrot po|l o awN| o oS\ pA an|20° poo°|.Ser® aw|zeo’® IS RZ M av| anN anv| zo° lteo’{ gV meS/nvty
aN el 1h” pre| 836 surlets see|zim AN|2TZ eeprafoofs?  g0h |72 Lorr|Z2L €1 eV ooisiosls Lot 2o° gi°| anv b2¢|£42 SC/MD
aNn 1€\ M° 2%s 2% zaij1es 925|928 an| oM oesilosrot  tni| 11t mwz|9vse Lol an  eofmiio0iss go0°| oz° bl ov L8 pg2 s</me
an 22| 1€ 799 EPS  ovz|l3Z til2s oNS2T  omrrloone Sy AN 292|hEL leot| N eopptloor T/ Lo°]| so° | ov elity sS<imy
N oN} TNV an | sro° v | Llto® g0 fo° an|te- &l or aw | /ro° an |poo° anl r00° hi't 17 aw~v|awv aNfoN T00°{ QA MY Yom?
omv anvjanmn 200 ‘| p20° aon|Soo° nojzo° arv|own 22| 80 TN | oV N |Eo0” anx | 100" a9@°| &g0° 4 2K2.% aN|laown 200’ an myoom g
SAL L841]8280 28871 FFE Zqir|Easr  LaT\FTRT  7i§I|E547  Z4i7| &7 Luér | 8887 Ludl\8861  Lakr|8881 Lesi\8881  s8ar|ssbl  Ite1 | 8841 1467|887 )

3 D
v o3 vz ‘N YW 9d ] ) 45 Po v H 7S s TI=T NS

4V



FPHop I Jow =g m\\-..\.g\

P LY !.\ \\tt

e

L 24 -\.* -4

X227 ..v{.\Q\ e

yrhsow May e (ym
Lasr vr pyydwes

# %7 \!atv rrep ..\\\ .
AOY BSIT 0/ )we ¢
baopraeges sozyphyeve Moty o rTIBs
ssypun (pmbip) wdd e ecrep o (sethese sjesay 4oy '

serpess

oV 'V\QI

1 rY an e 4] 1°2 w 18" (2% 134 2° awN TN 2/amn/
s 2T an 21 [ 75 2z ar ”ne an bard 17 (24 T2 114 Wi/
- et % aw~ 3¢ [ £% 2t on o7 21 (¥ L v br [ LY.L 74
22 2x an 7% an 2h Fo o £5° an 14 &’ a~ 3 ol Lhwn/
Y 2%h on o (4% 7% K7 | se” an 1 £ an ho" Ry ¥y .74
o o e zs° an s e’ o1’ o 7k 2 aw bo’ AL NN (rrays oy
b "y h2 7s° aw % b 17 aw bis b a~ Lo LOLNNT " ary "y
o 1 aw o3 an o'f aw "’ aw it ? aw Lo R ey versad
L 1 a~ oh* o s an 15 on o Ty ow ol Sosnns 117
sz° £ an L¢° awn L [ 59 an R 17 awv €1 S oLww/ na!ﬂu;:.mﬂ.
sz o'k an 27" o 1 aw Z8° an Is £ awn fz: BOL NN/ WOy Y/
?”" 23 aw L7 o o ov ac aw e 1 so 27 toapws  B]9AFYS
o ~— — Jdw b aNnNss.
Y RE-YY 59/ S /
(g4 aN  INnIaNMN  goo| QN QN | e~ 2! jo°© an] awn 2°2 )24 awv] av  S00°|so0c QN | dp bt Le av jan av | e~ Too|aw~ My N2
an an~ M| AN 900 av  an ot 90°| 900  oan | aw 22 4Lt gmnfTees peeclyoat  ewn| gn 27 a2 av ja N QQv] aN  goo'laN My UMY
anN an /AN ¥ anv}ianv  plo°| gm e0°'} 1o anv| en e 4 gV N an | poo’ an; | AN 12°2 | £ av | I N QN AN ool aN my ey
ans (4 IN | aeN 00| pEo av| anN 90°| 20° a~v| en 0S| Ar awnvi e~ poo°|poo: a~v | e~ 2158 av {anN; aN | IV o0 | aw mL2ImY
an a~ WL AP LUA 8% Jpl| PSs pep| 0w IN{O'C2  we/z|oers 20 pLT 02l dte 87| an  ootir| ekt ga| 90 12| o~  Zbs|mst S 2w Y
N av Sl €87 ot ¥/ 92| 1h pss| poe TN 8VT AT |0AIC  0vZ|i%2 L5Z|h2a 92| IN  oe2gsiow9  po*| b1° 10| IN secvlsu S 2/mt e
an an TV T IS A6 SYI|ILE  2£/p] des TN /12 owre (ot2€ g2/ 275 gvz| It €vi o~ cot//leadsr  gan| a1 02| eN  ipm iU S umy
anN N AN | AN o0 av wo°lsoor g b0° a~n ) an Th| &2 aN |§oe” 900" peo”  An | OV st| pac SN | aw aNv | a~¥  Zoeo'law M NI
lo° aN  gw| aN 00| aN  an|goc 90°| 2o- an | 2o e'z| 67 aN | coe® poo’| 300" gqn 2000 g 2 av | awn an| aw~ dN | a ¥ myNme
awn an AN aN Se0°| aM g0t an  4p°| S0t an]| awn hT| S aIn| an pooc| poe  an | TN €b'q} LE° QN an an| aN anv i en myUNYy
aw~v an~N aN| AN aNlan TN| peo” 17| 800 enm]| an (4 B ¢ 4 dnN|§00° 900°|Ro0° av | on ée7| £€° aN| aw aM| aN  goo|aw mLINY
aN LL.4 IS AN o0U3|Tas oos|S°9  os19| Lék AN b ca2s|e0dsl £s2|p eS8 282 SLY TN o5l opss sl anv e’} ANV del|ze SIINID
T~ TN HTNON Y LL{TES  sp2| 0% 855|Sés an| an  ewrzleeter 81Z| 88 ows| 8vr loYl| aN  eclsi|osis 2| o~ kel oV bl 82 sumg
ozos an 1£°[an~ 8511 6°07  buz2|€°%2 LS| og9e M| ISt eelfTlosZrz  2%2 078 71e| 8385 ssr| ek o cdbp Uy 2o lz’len A2z e S uny
T~ a~N anN (4,4 awn 20’ Z0° o So0° 200° aw Lo* N aN an myaivg
zo° aoN anw AEO* anN [T £0° £7 200’ soo0* anwn ol a~ aN aws myormg
aN aN aw s20° an zo* 20° o7 200° loo* anv b0 an on ak myoa/ny
o~ anN anw~ Ifo° aN 20° ro° o/ [ 44 %0’ an Lo’ v an aowNV miarmy
aw~ L an LES zI2 s She loos v2 24 2cs an ooplt lo* an EA T serma
an awv 1 908 £ "p 151 00452 ?°z 8°SE v 006 51 aN an~ £% Sormg
88 aN 49 h06 AIE oY 2 (L2 7A% 28/ 2% an 0091 10° aw tZ SoINtyY
224 34/ 484/| 4881 L167[7867 1247 |22sr T7d713367 L84112840 134118847 Za47\2867 157|448  Zakriadbi  Ti67| 3387 2441|838 t8sr] 3hbr  Lasr|3XE ,
ug ty 2% vz N L77% Gt >4 7] gy 1 47] Ik oy 3 5y TI% N o

Am, wmmmv

pomiizue) g XIQN3dc



